INTENSIFICATION OF PROTEINS EXTRACTION PROCESS FROM YEAST IN ULTRASONIC FIELD by IANCHICI, R.S.L. & ZDREMTAN, MONICA
Bulletin USAMV-CN. 63 - 64/2007 
 
 
INTENSIFICATION OF PROTEINS EXTRACTION PROCESS FROM 
YEAST IN ULTRASONIC FIELD 
 
Ianchici R. S. L., Monica Zdremtan 
 
“Aurel Vlaicu” University from Arad. Faculty of Food Engineering. Tourism and Environmental 
Protection. no. 2 Elena Dragoi Street. Arad. 310330; email: monica_zdremtan@yahoo.com 
 
Key words: Saccharomyces cerevisiae. proteins. ultrasounds. extraction. 
 
Abstract. Yeast (Saccharomyces cerevisiae) represents an important source of nutrients necessary for 
humans. From these nutrients. proteins have a large weight. being valuable from the nutritional point of view. By 




 Lately. alternative sources of alimentary proteins are looking. that can replace at least 
partially the proteins from meet and milk. A possible variant would be using yeast 
(Saccharomyces cerevisiae). which can be industrially obtained in large amounts at relatively 
low costs. 
 Yeast contains a number of valuable nutritive substances. So. the compressed yeast 
contains 69% water. 8.4% proteins. 1.9% lipids. 18.1% sugars. as well as vitamins. especially 
from the B group and minerals. [1]. 
 Proteins from yeast contain all the essential amino acids that humans need. The 
majority are in larger amounts than those from the etalon protein. as can be observed in table 
1. Just two are scanty. methionine and phenylalanine. In order to determine the nutritive value 
of a protein the chemical indexes are calculated for each essential amino acid. A protein is 
considered valuable if all eight chemical indexes have values higher than 50. [2]. As is 
observed in table 1. yeast performs this condition. 
 
Table 1  
The essential amino acids content from yeast and etalon protein and chemical indexes of the amino acids from yeast 
 
Content of essential amino acids  
Yeast (g/100 g 
product) 
Yeast (g/100 g 
protein) 
Etalon protein 
(g/100 g protein) 
Chemical indexes 
from yeast 
Valine 0.512 6.1 5 122 
Izoleucine 0.476 5.67 4 141 
Leucine 0.668 7.95 7 113 
Lysine 0.690 8.21 5.5 149 
Methionine 0.166 1.98 3.5 56 
Treonine 0.435 5.18 4 129 
Triptophane 0.106 1.26 1 126 
Phenilalanine 0.407 4.85 6 80 
 
 For protein extraction from a biological material. any material must preliminarily be 
finely powdered and then the proper extraction is made by solvents treatment which can be 
water. salts solutions. admixture water-ethylic alcohol or diluted solutions of acids or bases. 
[3]. 
In order to intensify the extraction process. normally appeals to the mechanic stirring 
of the mixture. increasing hereby. the substance transfer according to Fick’s law. It was 
determined that by applying an ultrasonic yield in the extraction process. increases very much 
the substance transfer and implicitly the extraction speed. This is due the acoustic cavitation 
phenomenon which appears in a liquid exposed to a ultrasonic field of a sufficiently high 
intensity. The acoustic cavitation manifests by forming cavitational bubbles which in the first 
phase are increasing their volume. after what they suddenly explode creating a powerful 
shock wave which spread in solution. Because of these shock waves. in which the pressure 
can reach 10000 atmospheres the cell walls are destroyed and the cellular content passes in 
the exterior medium. Still due the acoustic cavitation in the solution. powerful streams appear 
who mix the solution components. 
In this paper the comparative extraction by mechanical stirring was used and by 
ultrasonic exposure yield respectively. 
 
MATERIAL AND METHOD 
 
As prime matter for the extraction process compressed yeast was used. from which 4 
samples of 1 g were weighted. being used for the proteins extraction in different conditions. 
For all samples distilled water was used as a solvent. 
For the first sample a water extraction by mechanical stirring for 10 minutes was 
made. 
For the other 3 samples. the extraction was made by exposure in the ultrasonic fiels for 
5. 10 and 15 minute respectively. 
For ultrasounds generation. an ultrasonic bath of Bandelin Sonorex type was used. 
with a power of 80 W and 35 kHZ frequency. 




The steps of the protein extraction from yeast 
 
Number of the sample I II III IV 
Sample amount (mg) 1000 1000 1000 1000 
Solvent type Water Water Water Water 
Solvent amount (ml) 10 10 10 10 
Stationing time 2 2 2 2 
Extraction method Stirring Ultrasoning Ultrasoning Ultrasoning 
Extraction time (min) 10 5 10 15 
 
 After the extraction. the samples were filtered in order to eliminate the biological 
material. after which. the biological filtered was diluted with distilled water in proportion of 
1:19. The obtained solutions were used for proteins determinations. 
 For protein dosage was used the method of Lowry [4]. 
 This method requires the following reagents: 
- Folin Ciocalteau reagent diluted in proportion of 1:2 with water. before usage; 
- Reagent A which contains 4 g NaOH. 10 g Na2CO3. 0.2 g double tartrate of sodium 
and kallium and water to 1000 ml; 
- Reagent B represents a solution of CuSO4 0.5%; 
- Alkaline solution of cooper prepared before usage by stirring 50 ml reagent A with 1 
ml reagent B; 
- Standard protein solution of casein (1 mg/ml casein). 
For the quantitative determination of proteins from the samples a calibration curve is 




The steps of obtaining the calibration curve 
 
 Witness I II III IV V 
Casein content (mg) 0 0.1 0.2 0.3 0.4 0.5 
Standard protein solution (ml) 0 0.1 0.2 0.3 0.4 0.5 
Distilled water (ml) 0.5 0.4 0.3 0.2 0.1 0 
Alkaline cooper solution (ml) 5 5 5 5 5 5 
Folin Ciocalteau reagent (ml) 0.5 0.5 0.5 0.5 0.5 0.5 
Stationing time at 20ºC (min) 30 30 30 30 30 30 
Absorbance at 660 nm 0 0.097 0.236 0.320 0.441 0.555 
 
The protein determination steps from the four diluted extracts anterior obtained in 
different work conditions are presented in table 4. 
 
Table 4 
The protein determination steps from the yeast extracts 
 
Number of the sample I II III IV 
Diluted extract content (ml) 0.5 0.5 0.5 0.5 
Alkaline cooper solution (ml) 5 5 5 5 
Folin Ciocalteau reagent (ml) 0.5 0.5 0.5 0.5 
Stationing time at 20ºC (min) 30 30 30 30 
Absorbance at 660 nm 0.121 0.162 0.187 0.200 
 
RESULTS AND DISCUSSIONS 
 
 With the help of the data from table 3 the calibration curve was drawn for casein using 
the Microsoft Excel program. From the graphic was obtained the calibration curve equation as 
can be observed in figure 1. 
 
 
Figure 1. The Calibration curve for the standard solution of casein 
 
 Using the equation from figure 1. and on the basis of the absorbance values from table 
4. the proteins concentrations was 
calculated from the four samples 






For reporting the proteins concentration extracted at 100 g probe (compressed yeast) 




 Where 40 is a coefficient 
that takes in count the made dilutions and expressing the results at 100 g probe. 




 Extinction coefficients and the amount of extracted proteins from 100 g compressed yeast in different work conditions 
 
Number of the 
sample 
Extraction method Extraction time 
(min) 
Absorbance A660 Amount of extracted 
protein (c%) [g/100 g 
probe] 
I Stirring 10 0.121 4.375 
II Ultrasoning 5 0.162 5.88 
III Ultrasoning 10 0.187 6.79 




 As it can be noticed in table 5 for the same type of solvent (distilled water) the 
extracted proteins proportion is higher by using the extraction in ultrasonic field comparative 
with mechanical stirring. Also it is noticed that by ultrasoning for 5 minutes more proteins are 
extracted than by mechanical stirring for 10 minutes. 
 So. by using the assisted extraction by ultrasonig. the maximum proteins proportion 
was extracted. that is approximately 86% from the total proteins from yeast. conform the data 
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